post-fixed in 1% osmium tetroxide, dehydrated through a graded ethanol series, dried with hexamethyldisilazane (riedel-De Haën ® ), mounted on stubs with adhesive tape, sputter coated with gold in a Thermo VG Scientific Polaron SC 7620 and examined with a Philips Xl 30 scanning electron microscope. the type and distribution pattern of microtriches were studied on the scolex, proliferation zone (neck), and immature, mature and gravid proglottides. Measurements of the microtriches were taken from photomicrographs. terminology used for description of microtriches follows chervy (2009) . Unless otherwise stated, all measurements are given in micrometres, with the range followed in parentheses by the mean and number of observations (n). For two-dimensional measurements, length is given before width. illustrations were made with the aid of a camera lucida attached to Zeiss Axioscope and leica DMlB microscopes equipped with differential interference contrast optics. Abbreviations used, including table 1, are: Ass -apical surface of the scolex; Mss -marginal surface of suckers; lss -luminal surface of suckers; N-Ass -non-adherent surface of suckers; PZs -proliferation zone surface; iPs -immature proglottis surface; MPS -mature proglottis surface; AF -acicular filitriches; GS -gladiate spinitriches; CF -capilliform filitriches.
results
Regoella gen. n. Proteocephalidea, Proteocephalidae, Monticelliinae. testes, ovary, vitelline follicles and uterus cortical. smallsized worms, flattened dorsoventrally. Strobila acraspedote, consisting of a low number of elongate mature and gravid proglottides. scolex quadrangular, apex truncated conical. Metascolex absent. suckers uniloculate, inverted triangle-shaped, with small cone-shaped projection at each corner of anterior margin. Proliferation zone (neck) present. Testes cortical, arranged in one dorsal field. genital pore usually equatorial, irregularly alternating. Ovary cortical, situated posteriorly, butterfly-shaped. Vagina usually posterior to cirrus-sac, with muscular vaginal sphincter. Vitelline follicles cortical, arranged in two lateral bands. Uterine stem and uterine branches cortical. Formation of uterus of type 2 (sensu de chambrier et al. 2004a). Parasites of Neotropical siluriform fishes (Pimelodidae).
t y p e a n d o n l y s p e c i e s : Regoella brevis sp. n. E t y m o l o g y : the generic name is given in honour of Amilcar A. rego for his contribution to the systematics of proteocephalidean cestodes; the name should be treated as feminine. differential diagnosis. the new genus is placed in the Monticelliinae Mola, 1929, because it possesses testes, ovary, vitelline follicles and uterus in the cortex of the proglottis (schmidt 1986, rego 1994) . the subfamily currently includes eight genera parasitizing freshwater fishes, Ageneiella de chambrier et Chambriella rego, chubb et Pavanelli, 1999; Choanoscolex la rue, 1911; Goezeella Fuhrmann, 1916; Lenhataenia de chambrier et scholz, 2008; Manaosia Woodland, 1935; Monticellia la rue, 1911; and Spatulifer Woodland, 1934 (rego 1994 , rego et al. 1999 , de chambrier 2003 , de chambrier and scholz 2008 .
Regoella gen. n. can be distinguished from the other genera of the Monticelliinae by the morphology of the scolex, which is unique in the subfamily in possessing uniloculate suckers forming an inverted triangle with a small cone-shaped projection at each corner of the anterior margin. Additionally to the morphology of the scolex, the new species is characterized by the following combination of characters: small-size worms, strobila consisting of a low number of elongated mature and gravid proglottides, internal longitudinal musculature weakly developed, represented by scarce bundles of muscle fibres, ovary butterfly-shaped , and uterus development of type 2.
the small-sized worms, 7-16 mm (10; n = 9) in total length. Strobila acraspedote, flattened dorsoventrally, anapolytic, consisting of 9-41 (19; n = 9) immature proglottides (up to appearance of spermatozoa in vas deferens), 3-5 (4; n = 9) mature proglottides (up to appearance of eggs in uterus), 1-11 (4; n = 9) gravid proglottides ( Fig. 1) . immature proglottides wider than long, quadrangular or longer than wide 50-530 (220) × 120-300 (205) (n = 28). Mature proglottides longer than wide 475-830 (625) × 215-380 (280) (n = 17). gravid proglottides longer than wide 700-1 400 (880) internal longitudinal musculature weakly developed, represented by scarce bundles of muscle fibres surrounding reduced medulla (Fig. 2E,F) . osmoregulatory canals usually situated between testes and vitelline follicles in anterior and middle part of proglottis, often overlapped by testes and ovary in dorsal view (Fig. 2c ). Ventral canals 4-8 in diameter; dorsal canals 2-3 ( Fig. 2B-F) .
testes cortical, oval to spherical 40-75 (50) × 25-50 (40) (n = 10); 28-49 (35) (n = 13) in total number per mature proglottis, arranged in one field on dorsal side of proglottis, distributed in one or two irregular layers, separated only by vaginal canal, vas deferens and cirrus-sac, usually not surpassing osmoregulatory canals and not overlapping cirrus-sac and ovary ( Fig. 2c-E) .
cirrus-sac pyriform, thick-walled, 100-180 (135) × 60-110 (85) (n = 17), occupying 43-60% (48%) (n = 17) of proglottis width in mature proglottides representing more than one half of the proglottis width. cirrus long, occupies 42-66% (55%) (n = 15) of cirrus-sac length, surrounded by conspicuous chromophilic gland cells. Vas deferens coiled, located anterior to cirrus-sac, 30-60 in diameter, usually surpassing body mid-line in mature and gravid proglottides. genital pores irregularly alternating, 33-55% (44%) (n = 17) from anterior margin of mature proglottis (Figs. 1, 2B-D) .
Ovary cortical, butterfly-shaped, strongly lobulate, 120-240 (165) × 125-235 (175) (n = 17), occupying 56-75% (62%) (n = 17) of mature proglottis width. Ovary expands to anterior part of gravid proglottides, occupying 22-40% (27%) (n = 17) of proglottis length (Fig. 2C,D,F) . relative size of ovary surface to proglottis surface (sensu de Chambrier et al. 2012) 10-12%. Vagina thin-walled, usually posterior to cirrus-sac (98%), 8-10 wide in its ascending portion, with conspicuous subterminal sphincter cgc -cirrus gland cells; cp -cone-shaped projection; cs -cirrus-sac; doc -dorsal osmoregulatory canal; em -embryophore; gc -gland cells; lh -larval hooks; lm -longitudinal musculature; mg -Mehlis' gland; nc -nerve cord; oe -outer envelope; on -oncosphere; ov -ovary; t -testis; ut -uterus; vc -vaginal canal; vd -vas deferens; vf -vitelline follicles; voc -ventral omoregulatory canal; vs -vaginal sphincter. proglottis length. Follicles not overlapping vagina and cirrus-sac (Fig. 2B-F) .
Uterine stem in ventral cortex; uterine development of type 2 (sensu de chambrier et al. 2004a). Uterine branches run in ventral cortex, occupying 35-60% (49%) (n = 9) of gravid proglottis width. Aporal uterine branches 17-20 (18) (n = 4) in number, poral uterine branches 14-19 (15) (n = 4) in number (Fig. 2D,E) . intrauterine eggs spherical; Fig. 3 . Regoella brevis gen. n. et sp. n. from Pseudoplatystoma fasciatum, scanning electron micrographs. a -scolex, dorsoventral view; B -scolex, lateral view, black arrows show cone-shaped projections; letters D-H indicate surfaces shown at higher magnification in Fig. 3D-H ; C -scolex, apical view; d -apical surface of scolex: e -marginal surface of suckers: F -luminal surface of suckers; G -non-adherent surface of suckers; h -proliferation zone surface; i -immature proglottis surface; J -surface of anterior part of mature proglottis; h -surface of posterior part of mature proglottis.
hyaline outer envelope 85-110 (100) (n = 7) in diameter; embryophore 25-30 (28) (n = 7) in diameter, consisting of two layers (outer one transparent, inner one containing nuclei); oncosphere slightly oval 15-25 (19) × 15-20 (18) (n = 7); embryonic hooks 6-8 long (n = 6) (Fig. 2g) . Microthrix pattern surface of scolex, proliferation zone and proglottides covered with acicular and capilliform filitriches and gladiate spinitriches. Acicular filitriches cover ASS (Fig. 3D ), being interspersed with gladiate spinitriches on posterior surface of MPs (Fig. 3K) . gladiate spinitriches interspersed with capilliform filitriches on the MSS, LSS and N-Ass (Fig. 3E-g ), being only microthrix type on PZs, iPs and anterior surface of MPs (Fig. 3H-J) . gladiate spinitriches on posterior surface of MPs of two different sizes (Fig. 3K, table 1) . Microtriches of gravid proglottis not shown of same microthrix pattern as mature proglottides.
disCussion
Regoella brevis gen. n. et sp. n. belongs to the Monticelliinae based on the cortical position of the testes, ovary, vitelline follicles and uterus, as defined by Schmidt (1986) and rego (1994) . the new species is allocated to a new genus due to the unique morphological features of its scolex, which has a quadrangular and conical apex, and four uniloculate inverted triangle-shaped suckers with a small cone-shaped projection at each corner of the anterior margin.
the cirrus of R. brevis is surrounded by conspicuous chromophilic unicellular glands. Very similar unicellular glands were described in Proteocephalus sophiae de chambrier et rego, 1994 (Proteocephalinae) (de chambrier and rego 1994); these gland cells have also been observed for example in, Electrotaenia malopteruri (Fritsch, 1886) (gangesiinae) and Sandonella sandoni (lynsdale, 1960) (sandonellinae) by de chambrier et al. (2004b, 2008) . they were illustrated, but not described, in Monticellia ophisterni scholz, de chambrier et salgado- Maldonado, 2001 and Monticellia amazonica de chambrier et Vaucher, 1997 (both Monticelliinae) (see Fig. 6 in scholz et al. 2001 and Fig. 7 in scholz et al. 2008, respectively) .
Ammann and de chambrier (2008) and de chambrier et al. (2012) were the first to propose that the relative ovarian size is a potentially useful character to differentiate species of speciose genera Proteocephalus Weinland, 1858 from fishes and Ophiotaenia la rue, 1911 (both Proteocephalinae) from reptiles. the relative ovarian size of R. brevis (10-12%) falls into the range reported for Proteocephalus spp. (see table 2 in de chambrier et al. 2012) .
the relative ovarian size was calculated for other proteocephalidean genera from fish that have good-quality illustrations, such as: Harriscolex kaparari (Woodland, 1935) (19%) , H. nathaliae gil de Pertierra et de chambrier, 2013 (both Zygobothriinae) (16%), Monticellia santafesina Arredondo et Gil de Pertierra, 2010 (23%) and Spatulifer maringaensis Pavanelli et rego, 1989 (both Monticelliinae) (18%). These values also fall into the range of Proteocephalus species from fishes (5.4-28.8%, see de chambrier et al. 2012), but it should be pointed out that the range for the latter species is particularly wide.
Nevertheless, it seems that the relative ovarian size of species of Proteocephalus and some species of other genera, which parasitize fishes, are higher than those for Ophiotaenia species from reptiles. An exception represents Margaritaella gracilis Arredondo et gil de Pertierra, 2012 (Proteocephalinae) described from Callichthys callichthys (linnaeus) (see Arredondo and gil de Pertierra 2012), whose relative ovarian size is very small (0.6-1.8%), even smaller than that of Ophiotaenia species from reptiles (see table 2 in Ammann and de chambrier 2008) .
the study of the tegumental surface of R. brevis revealed the presence of acicular and capilliform filitriches and gladiate spinitriches distributed on the scolex, proliferation zone and proglottides. the gladiate spinitriches are the most common microthrix type, increase in size from the N-Ass to the anterior MPs and decrease in size and density along the tegument of the posterior MPs (table 1). studies characterizing the microtriches of proteocephalidean cestodes are scarce and results obtained so far suggest a low degree of type variability compared to other groups of cestodes, especially parasites of elasmobranchs (chervy 2009). the following microthrix types have been recorded on the tegument surface of proteocephalideans cestodes: acicular, capilliform and papilliform filitriches, and coniform and gladiate spinitriches. these three type of filitriches and gladiate spinitriches are the only microthrix type covering the Ass in most species (e.g. gil de Pertierra 2005 , de chambrier 2006 , de chambrier et al. 2006b , Arredondo and gil de Pertierra 2008 and in R. brevis (Fig. 3D) , except for Ritacestus ritaii (Verma, 1926) (gangesiinae), which possesses coniform spinitriches interspersed with capilliform filitriches on the Ass (de chambrier et al. 2011a) . the Ass of Nomimoscolex lopesi rego, 1989 (Zygobothriinae) was erroneously described by gil de Pertierra (2005); its surface is in fact covered by acicular filitriches interspersed with capilliform filitriches instead of blade-like spiniform as originally reported (see Fig. 4c (Woodland, 1935 ) (Monticelliinae) (see gil de Pertierra 2004 , de chambrier et al. 2005 , Arredondo and gil de Pertierra 2008 , scholz and de chambrier 2012 ; and also in the new species described herein (Fig. 3E-K) . coniform spinitriches are rare among protocephalidean cestodes and have been reported on the tegument of Kapsulotaenia sandgroundi (carter, 1943) (Acanthotaeniinae), R. ritaii and Vermaia pseudotropii (Verma, 1829) (both Gangesiinae), parasitizing freshwater fishes from Asia and belonging to the most basal groups of proteocephalideans (de chambrier 2006 , Ash et al. 2010 , de Chambrier et al. 2011a . Likewise, papilliform filitriches have only been recorded in Corallobothrium solidum Fritsch, 1886 (corallobothriinae); Luciaella ivanovae gil de Pertierra, 2009 (Peltidocotylinae); Proteocephalus synodontis Woodland, 1925 (Proteocephalinae) and S. emarginata (Diesing, 1850) from Africa and south America (de chambrier et al. 2005 (de chambrier et al. , 2011b (de chambrier et al. , gil de Pertierra 2009 (de chambrier et al. , scholz et al. 2011 .
it is interesting to note that the onchobothriid cestodes of the genus Acanthobothrium van Beneden, 1849, which are considered the sister group of the Proteocephalidea (Waeschenbach et al. 2007 , olson et al. 2008 , Healy et al. 2009 ) share the same types of microtriches. For example, the scolices of the species of Acanthobothrium described by caira (2006), twohig et al. (2008) and Fyler et al. (2009) are covered with papilliform and capilliform filitriches and gladiate spinitriches. Thus, the types of microtriches and their distribution on the tegument surface provided additional evidence concerning the relationship between these taxa.
Among proteocephalidean cestodes of fish, seven species have been characterized as having cone-shaped projections (papilla-like) at each corner of the anterior sucker margin; these are Euzetiella tetraphylliformis de chambrier, rego et Vaucher, 1999 (Proteocephalinae); Harriscolex kaparari (Woodland, 1935) ; H. nathaliae gil de Pertierra et de chambrier 2013; Houssayela sudobim (Woodland, 1935) ; Nomimoscolex lenha (Woodland, 1933 ) (all Zygobothriinae); Proteocephalus piramutab (Woodland, 1933) ; and P. sophiae (both Proteocephalinae) (see Woodland 1933 , rego 1987 , de chambrier and rego 1994 , de chambrier and scholz 2005 , gil de Pertierra and de chambrier 2013 . the taxonomic status of the latter three species of proteocephalidean cestodes should be re-evaluated based on new material because species of Nomimoscolex and Proteocephalus have simple round to oval suckers (schmidt 1986, rego 1994) . the new genus described here is the eighth representative of the Proteocephalidea showing a cone-shaped projection at each corner of the anterior margin of the suckers (Figs. 2A, 3B ), but the only member of the Monticelliinae that possesses this characteristic.
Pseudoplatystoma fasciatum inhabits the Amazon and Paraná basins and is now parasitized by eight proteocephalidean species, six of which are commonly found in both basins. these are Choanoscolex abscissus riggenbach, 1895; Monticellia spinulifera Woodland, 1934; Nomimoscolex lopesi rego, 1990 ; Nomimoscolex sudobim Woodland, 1935 ; Peltidocotyle rugosa Diesing, 1850 and Spatulifer rugosa (Woodland, 1935) . Up to date, Houssayela sudobim and Regoella brevis were recorded in the Amazon and Paraná rivers, respectively, but is interesting to note that the former species has a low prevalence and intensity of infection. It was described for the first time by Woodland (1935) and redescribed after 70 years in the Peruvian Amazon river (Woodland 1935, de chambrier and scholz 2005) . Regoella brevis shows a relative high prevalence and intensity of infection, but because it is a small worm, it cannot be excluded that it may have been previously considered to be an immature form of other proteocephalidean species. acknowledgements. A.A.g. de P. thanks Jean Mariaux for his invitation to the Museum d'Histoire Naturelle, geneva, switzerland, and for financial support. The authors are indebted to roman Kuchta for his helpful suggestions on a draft version of the manuscript. special thanks are due to the two reviewers for their valuable comments that help improve this manuscript. this research was also supported by the Universidad de Buenos Aires, Argentina (grant UBAcyt 20020110100199) and in part by the National science Foundation PBi awards Nos. 0818696 and 0818823. 
